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Objective: This study examines the relationship between low family income (LFI) 
experienced at different points in time, chronic low income status and its impact on child 
behaviour measured at 5 years of age. 
Method: Longitudinal data from the Mater University Study of Pregnancy were used to 
measure LFI in families at three points in time (the antenatal period, 6 months post birth and 
at 5 years cf age). Outcome variables were three independent groups of behaviour problems 
labelled as externalising, social, attentional and thought (SAT) problems, and internalising 
problems. These groups were developed from the Child Behaviour Checklist. An analysis 
based on logistic regression modelling was carried out examining the relationship between 
LFI and a range of intermediate variables known to be associated with child behaviour 
problems. 
Results: The more often families experienced low income, the higher the rate of child 
behaviour problems at age 5. Low family income was still independently associated with 
SAT behaviour problems after controlling for smoking in the first trimester, parenting styles, 
maternal depression and marital dysharmony at age 5. The association between LFI and 
internalising and externalising behaviour problems was largely mediated by maternal 
depression. 
Conclusion: Low family income is a significant factor in the aetiology of a variety of child 
behaviour problems. The mechanisms involved in the link between LFI and childhood 
internalising and externalising behaviours involve the exposure of the children to maternal 
depression. However, the relationship between LFI and SAT behaviour problems remains to 
be elucidated. 
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The effects of poverty on child health are a cause of continuing concern in Western developed 
societies [1-3]. Debate continues over the best markers for poverty (e.g. low income, poverty 
lines, acute vs chronic poverty, parental education/occupation or a composite measure [4,5]). 
The distinction between acute and chronic poverty is particularly relevant where 
contemporary patterns of economic change arc seen to be generating an ‘underclass’. Due to 
the lack of consensus, the above terms are often used interchangably to denote socioeconomic 
adversity (SEA). Although recent Australian research has found a strong relationship between 
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SEA and increased child morbidity and mortality [6-8], little work has been conducted 
specifically on the relationship between SEA and child behavioural outcomes. With evidence 
of an increasing rate of child poverty in Australia [9], there is a need to establish whether such 
an association does exist and the intervening factors that might help us to understand this 
relationship. 
 
International studies 
 
International research into the relationship between various indices of SEA and childhood and 
adolescent mental health problems has produced contradictory findings. When adversity is 
measured by social class, little relationship has been found [10-13]. For example, a 
prevalence study of problem behaviours in Dutch children aged 2-3 years [14] revealed no 
relationship between socioeconomic status and total problem scores. Similarly, Richman et al. 
[15], in a longitudinal study of 3-year-old children, found no significant association between 
single measures of social class and behavioural problems. The Richman et al. [15] findings 
are consistent with the classic Isle of Wight study by Rutter et al. [16]. In contrast, other 
studies suggest an association between low income as a measure of SEA and childhood and 
adolescent mental health problems [17-26]. 
 
Much research has concentrated on the mechanisms and correlates that may explain the 
association between low income and poor child mental health. These findings implicate a 
variety of antenatal factors including biological insult [27] and high cigarette consumption by 
low income mothers [28]. Research focusing on family-related factors has ranged from 
bi-directional effects of disturbed children distressing unstable parents [29] to adverse 
maternal behaviour [31] and coercive parenting practices [32]. McLoyd and Wilson [33] 
assessed 92 poor children and their mothers, detailing a causal pathway linking economic 
stress to maternal distress, poor nurturance, open family discussion of economic hardship, and 
subsequent increased childhood misery. 
 
Australian and New Zealand studies 
 
Australasian research has also revealed complex and sometimes contradictory findings. A 
New Zealand longitudinal study revealed little direct relationship between ‘adversity’, as 
measured by social class and behaviour problems at ages 3 and 7 [34,35]. However, these 
same investigators found that a composite measure of social disadvantage was closely 
predictive of general rather than specific vulnerability to childhood health problems, 
including conduct problems [36]. Similarly, a large, South Australian, school-based study 
found a direct relationship between high prevalence of behavioural disorders in pupils and 
their enrolment in low socioeconomic status schools [37]. A cohort study by Carmichael et al. 
[38] found an inverse relationship between the mothers’ years of schooling and the presence 
of significant behavioural problems in their young children. The West Australian Child 
Health Survey [39], a population study of 2737 children, established that as parental income 
fell the proportion of children with mental health problems rose. 
 Other research has focused on the intervening variables between ‘adversity’ and child 
behaviour. Kyrios and Prior [40], examining the relationship between temperament, stress and 
family factors (e.g. socioeconomic status), concluded that temperamental characteristics have 
the dominant predictive influence on the development of child behaviour problems. Similarly, 
Sanson et al. [41], in an Australian longitudinal study which followed up 2443 infants in the 
State of Victoria to 4-5 years of age and assessed the association between preschool 
behaviour problems and low socioeconomic status, found that only the latter contributed to 
increased behaviour problems when in association with other risk factors such as difficult 
temperament. 
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Persistent versus intermittent patterns of socioeconomic adversity: examining family 
income 
 
Longitudinal studies of family income reveal that while some families move into and out of 
poverty over time, others remain economically disadvantaged for long periods of time 
[42,43]. Despite this, most research examining the impact of poverty on child development 
has been cross sectional in nature, with a lack of longitudinal designs limiting our knowledge 
of the potential differential effects of persistent versus intermittent patterns of economic 
disadvantage on child and family development (44]. A growing body of research suggests that 
the effects of life stresses on child and family development and adjustment are likely to be 
cumulative. Factors such as low family income, parental discord and parental psychosocial 
maladjustment experienced on multiple occasions appear to produce the worst child and 
family out-comes [45-48]. Similarly, the presence of persistent or chronic patterns of family 
poverty may he associated with both differential and particularly negative influences on child 
adjustment. with such children and their families showing a range of cumulative negative 
effects when compared to families experiencing only intermittent or no economic hardship 
(49,50). 
In the current study, we extend previous cross-sectional research by utilising a 
longitudinal design to assess the potential differential effects of chronic and intermittent 
economic hardship on both child behavioural outcomes. as well as on a range of maternal 
parenting and psychosocial adjustment indices considered salient in the mediation of child 
behavioural outcomes. We hypothesise (i) that children from families experiencing either 
intermittent or persistent patterns of economic disadvantage will demonstrate higher rates of 
maternally reported behavioural difficulties than children from families experiencing no 
periods of reported economic disadvantage. Similarly, we hypothesise (ii) that mothers from 
such families will demonstrate higher rates of problematic adjustment on both parenting and 
psychosocial adjustment indices. Importantly, we also test a cumulative risk model examining 
the effects of economic hardship. We hypothesise that children and parents from families 
reporting a persistent or chronic pattern of disadvantage will manifest the most negative 
effects in terns of child behavioural outcomes. 
 
Methods 
 
Sampling and procedure 
 
The data for this study were taken from the Mater-University of Queensland Study of 
Pregnancy (MUSP), a longitudinal study of 8556 women presenting at one of two major 
obstetric hospitals in Brisbane, Australia. Analysis in the current study involved a subset of 
5296 subjects for whom data at 5-year follow-up were available. Procedural details are 
provided elsewhere [51] but, briefly, the pregnant women were enrolled in the study on 
average at 18 weeks gestation, then re-interviewed 3-5 days after the birth of their child, then 
again when the child was 6 months and 5 years of age. There were extensive efforts to 
achieve high levels of follow-up. At entry to the study, each respondent was asked to provide 
seven names of relatives and/or friends. A state-wide electoral roll and telephone book and 
access through an education department list of students provided additional means of tracing 
respondents. Over 69% of mothers who gave birth were successfully located, and participated 
in the five-year follow-up. Data contained in the current study are taken from self-reports of 
mothers at each phase of the study. A measure of family income served as the main predictor 
variable in the current design. Outcome variables included maternal reports of child behaviour 
problems, and a range of maternal adjustment and parenting measures believed to he 
associated with the onset and maintenance of child behaviour problems. 
 
Measures 
 
Low family income 
 
Rather than utilise a complex measure of socioeconomic disadvantage (e.g. parental 
education, housing, occupation and income), a decision was made to use a dichotomised 
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measure of low family income (LFI) to assess the presence or absence of familiar ‘adversity’ 
or ‘disadvantage’. This is consistent with Offord [26] citing income as a ‘best-fit’ index when 
examining socioeconomic correlates of child psychopathology. 
 Prenatally, and again at 6-month and five-year follow-up, subjects were asked to 
select the dollar figure range closest to their annual family income on a seven-point scale. For 
the first two phases of the study (prenatal, 6-month follow-up), possible income ranged from 
less than $2599 per year to $26 000 or more per year. Accounting for inflation, possible 
income at 5-year follow-up ranged from less than $5199 per year to $31 149 or more per year. 
Although the proportion of the Australian population living in poverty was estimated at 
approximately 15% of the general population at the time of phase three (5-year follow-up), 
our sample was skewed towards the low income spectrum. Additionally, there was a need to 
operationalise income in a way which would be consistent across all phases of the study. 
Based upon these considerations, the 25th percentile for each phase was selected as the cut-
off below which one’s gross family income was defined as ‘low family income’. For phases 
one and two (pre-natal, 6-month follow-up) this cut-off corresponded to a subject being 
classified as LFI with an income of less than $10 400 per year. For phase three (5-year 
follow-up), LFI was defined as a subject having an income of less than $15 600 per year. 
 Essentially, subjects in the current study defined as LFI were living near or below 
what is generally fined as the poverty line in Australia. In addition to the dichotomised yes/no 
measure of LFI obtained at each phase of the study, a composite index was obtained (Times 
LFI) assessing the number of measurement occasions in which a subject was classified as 
LFI. This was conceptualised as a measure of the degree to which a subject experienced a 
pattern of chronic economic disadvantage. 
 
Child behaviour problems  
Child behaviour problems were measured at 5-year follow-up using items selected from the 
Child Behaviour Checklist (CBCL [52]), a 118-item checklist with established validity and 
reliability. Following Achenbach [52], child behavioural and psychiatric morbidity was 
assessed using two sub-scales representing second order groupings of syndromes he has 
identified. Subscales utilised in the present study included: (i) externalising behaviour 
comprising delinquent and aggressive behaviours): and (ii) internalising behaviour consisting 
of items tapping withdrawn behaviour, somatic complaints and anxious/depressive 
behaviours. Additionally, a (iii), social/attentional/thought problems (SAT) sub-scale was 
developed (comprising a symptom complex involving social, attentional and cognitive 
problem behaviours). Some of the symptoms contained in this third subscale have been 
associated with attention deficit and thought disorders. While Achenbach [52] does not 
distinguish this final grouping, he does note that the symptoms involved diverge from the 
other two groupings he describes. 
Owing to resource constraints, a 33-item shortened version of the CBCL was utilised 
in the current design. The more commonly occurring behaviour problems were included in 
the shortened form of the scales. Using a selected subsample of 76 parents of 5-year-old 
children, the following correlations were obtained between the long form and our short form 
of the CBCL: externalising scale r = 0.94; internalising scale r = 0.89: total behaviour 
problems r = 0.98. Using a parallel SAT subscale for the long version of the CBCL, we 
obtained a correlation between the long and short form of 0.96. In the shortened version of the 
CBCL utilised in the current design, externalising behaviour consisted of 11 symptoms (α= 
0.84) with internalising behaviour (α = 0.77) and SAT (α = 0.75) subscales each composed of 
10 symptoms. Cases of behaviour problems have been selected using cut-offs consistent with 
the percentage of cases for each syndrome identified in a community sample by Achenbach. 
This constitutes about 10% of children in the current design defined as reaching clinical 
significance within each subscale/syndrome. 
 
Maternal dyadic and psychosocial adjustment 
Maternal dyadic satisfaction and adjustment were assessed at each phase using the dyadic 
satisfaction items from the Spanier Dyadic Adjustment Scale ( DAS) [53]. The DAS is a 32-
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item scale with established validity and reliability. While Spanier and Thompson [54] have 
argued that the DAS has four subscales, these are correlated subscales. A reassessment of the 
DAS suggests that all items load on one underlying factor and that the majority of its 32 items 
are unnecessary [55]. In the current study, the eight items comprising the dyadic satisfaction 
subscale had alpha values ranging from 0.82 (postnatal) to 0.86 (6-month and 5-year follow-
up). Subjects were classified in one of three categories of dyadic satisfaction: (i) conflict; (ii) 
moderate adjustment; and (iii) good adjustment. Percentages of subjects classified as ‘in 
conflict ranged from 1.3 (postnatal) to 2.9% (6-month follow--up). 
Maternal depression was assessed at each phase using the depression subscale from 
the Delusions Symptoms-States Inventory (DSSI) of Bedford et al. [561. The DSSI was 
developed for detecting persons who are disturbed and living in the community [57], and has 
been extensively validated. It is intended to detect signs and symptoms of mental illness that 
limit a person’s ability to function and maintain relationships [58,59]. In the current study, the 
seven-item depression subscale had alpha values ranging from 0.77 (prenatal) to 0.86 (5-year 
follow-up). At each phase, a yes/no symptom count (‘yes’ = all the time + most of the time + 
some of the time) was utilised to dichotomise the sample into depressed and non-depressed 
groups, with the presence of four or more symptoms classifying a subject as ‘depressed’. 
Percentages of the sample so classified ranged from 3.4% (postnatal) to 6.6% (5-year follow-
up). 
 
Maternal parenting and discipline practices 
 
Two measures assessing the relative presence or absence of an authoritarian parenting style 
were obtained at 5-year follow-up by asking subjects a range of questions concerning the 
way in which they bring up the target child. The degree to which subjects utilised a controlling 
parenting style was assessed with a five-item index, control (α = 0.64), in which subjects 
were asked how often they: (i) supervise their child’s activities very carefully; (ii) expect 
their child to do as told without explanation; (iii) watch everything their child does; (iv) 
expect their child to do as told immediately; and (v) believe strict discipline is good. Subjects 
were classified into one of three categories as utilising either low (13.7% of subjects), 
moderate (74.9% of subjects) or high (11.1% of subjects) rates of maternal control. 
 The degree to which subjects encouraged or fostered independence in thought and 
action was assessed with a three-item index, autonomy (α = 0.48), in which subjects were 
asked how often they: (i) encourage their child to go outside and play with others; (ii) expect 
their child to disagree if appropriate; and (iii) encourage their child to do its ‘own thing’. 
Subjects were classified into one of three categories as encouraging either low (18% of sub-
jects), moderate (34.8% of subjects) or high (9.5% of subjects) degrees of developmental 
autonomy in their children. It is noted that this three-item index does not meet the criteria for 
the creation of a scale, but it nevertheless provides a crude assessment of the degree of 
autonomy given to a child. 
 Maternal discipline style was assessed at 5-year follow-up by presenting subjects 
with a range of five situations involving their child (i.e. refusing to clean up room, taking 
something belonging to another, cruelty, touching hot stove, being non-compliant and 
breaking something), and asking them to nominate in each case how likely it was that they 
would utilise one of the following three discipline strategies: (i) smacking the child; (ii) 
using explanation or reasoning; and (iii) applying a logical consequence by taking away 
something enjoyed by the child. We were particularly interested in assessing the potential 
differential impact of maternal use of physical punishment on observed incidence of child 
behaviour problems in the current sample. Based on the above items, the three discipline 
subscales derived in the current design were: (i) smacking (α = 0.62); (ii) reason (α = 0.82); 
and (iii) take (α = 0.74). For each discipline strategy, subjects were classified into one of the 
following three categories based on degree of use: (i) always; (ii) sometimes; (iii) never. 
Percentages of subjects classified as always using a particular strategy were as follows: 
smacking (12%); reason (52.8%); and take (removal of privileges from the child; 4.6%). 
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Percentages of subjects classified as sometimes utilising a particular strategy were as 
follows: smacking (67%); reason (40%); and take (54.2%). Finally, percentages of subjects 
classified as never utilising a particular strategy were as follows: smacking (17.9%); reason 
(5.4%); and take (34.2%). 
 
Maternal cigarette consumption 
Due to growing reports suggesting a functional link between cigarette smoking and child 
behavioural disorders [60,61], degree of maternal cigarette smoking (smoker) during the first 
trimester of pregnancy was assessed at the first clinic interview utilising a smoking index in 
which number of cigarettes nominated as smoked per day by subjects was multiplied by the 
number of days per week subjects said they typically smoked. Subjects were classified into 
one of three categories of prenatal cigarette use as either: (i) non-smokers (65.2% of subjects); 
(ii) some/ moderate smokers (27.5% of subjects); or (iii) heavy smokers (7.3% of subjects). 
 
Results 
 
We have previously described the pattern of selective attrition in our sample [8]. Young and 
single mothers were disproportionately lost to follow-up. 
 
Table 1. Family income at entry to study by attrition over the period of follow-up* 
 
Family income n At birth     At 6 
months 
At 5 
years 
 LFI 2805 14.9 24.7 47.8 
 Not LFI 5050 10.3 15.2 33.1 
 Chi-squared  p<0.01 p<0.01 p<0.01 
 
 LFI, low family income. 
 
 *Of those approached to participate in the study,  percentage  
  lost to follow-up. 
    
 
Table 1 provides details of the relationship between family income at three phases of the 
study and attrition levels. Some 33.1% of those with higher incomes from the original 
cohort were lost to follow-up at 5 years, compared to an attrition rate of 47.8% among 
those with lower incomes. 
Table 2. Intercorrelation of family income over the period of follow-up 
Family income   At first visit At 6 months  At 5 years 
At first visit 1.00 0.41 0.24 
At 6 months 0.44 1.00 0.29 
At 5 years 0.29 0.34 1.00 
 
TAU B, upper diagonal = dichotomised categories; lower diagonal = ordered 
categories.  
All correlations are statistically significant at p<0.01. 
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Table 2 presents the correlation of expanded family income categories over the three 
phases of the study. So as to understand the statistical consequences of aggregating 
income categories onto LFI and Not LFI, two sets of correlations are presented. 
Understand-ably, the more proximate in times income was deter-mined, the higher the 
correlation; in any event the correlations are moderate, suggesting a reasonable degree of 
income variation within the sample over the phases of the study. 
Table 3 details the association between the dichotomised income categories on three 
occasions over the duration of the study and the rate of behaviour problems at the 5-year 
follow-up of children. As this table illustrates, on all measurements LFI was associated 
with significantly higher rates of reported problem child behaviour across all three classes 
of behaviour observed. However, this raises a concern about which of the associations are 
possibly causal and which are simply correlated effects. Some of the associations 
observed between family income and problematic child behaviour may reflect the fact 
that some people have low income at all phases. Conversely, these associations could be 
produced by a number of different patterns of low income. For example, they might 
suggest that a group of the chronically poor (so defined by falling into the LFI category at 
all phases during which such data were obtained) has higher rates of children with 
behaviour problems. Alternately, poverty at any time, or at particular times (e.g. during 
pregnancy or when the child is being reared), might produce the observed associations. 
Table 3. Family income on three occasions by the percentage of children with 
internalising, SAT orexternalising behaviour problems 
Family income         n     Externalising SAT   Internalising 
First antenatal visit     
LFI 1447 11.9 15.5 13.8 
Not LFI 3354 9.4 10.8 10.1 
Chi-squared  p<0.01 p<0.01 p<0.01 
6-month follow-up 
LFI 1184 13.0 16.2 14.2 
Not LFI 3625 9.4 11.1 10.3 
Chi-squared  p<0.01 p<0.01 p<0.01 
5-year follow-up 
LFI 1217 13.9 15.6 13.3 
Not LFI 3704 8.9 11.2 10.7 
Chi-squared  p<0.01 p<0.01 p<0.01 
 
LFI, low family income; SAT, social/attentional/thought problems. 
 
 
Table 4 provides an indication of the association between chronic LFI and child behaviour 
problems. For all categories of behaviour problems there appears to be a linear direct 
association, with those groups experiencing chronic patterns of low income also experiencing 
the highest rates of children with behaviour problems. 
Table 4. Association between low family income over time and child behaviour 
problems 
Family Externalising SAT Internalising 
income (%) (%) (%) 
 
Nil 8.2 9.5 9.5 
Once 11.7 14.1 12.2 
Twice 13.3 16.3 14.2 
Chi-squared p<0.01 p<0.01 p<0.01 
 
SAT, social/attentional/thought problems. 
*All associations are statistically significant at p<0.01. 
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Table 5 details the association between increasing experiences of LFI and a variety of 
maternal parenting and psychosocial adjustment indices. As Table 5 shows, results revealed a 
significant association between reports of diminished family income and higher rates of 
encouraging independence and autonomy as a parenting style (autonomy). Somewhat 
paradoxically, a non-significant trend was observed towards these same individuals also 
making greater use of a controlling parenting style (control) in the management of their 
children. There was also a significant association between reports of diminished family 
income on one or more occasions and lower rates of utilising discussion and reasoning 
(reason) as a discipline strategy. Consistent with this, low income mothers also demonstrated 
a significant trend towards greater use of physical punishment (smacking) in the management 
of their children. 
 
Table 5. Association between low family income over time patterns of child rearing 
and lifestyle of mother 
 
  
        Times low family income* 
 
Control, high 
Nil (%) 
10.0
Once (%) 
12.4
Twice + (%) 
11.8 
Chi-squared 
p-value 
p = 0.07 
Child autonomy 6.1 9.2 8.4 p<0.01 
Child smack always 11.3 12.0 14.8 p<0.03 
Child reason always 55.9 54.5 48.0 p<0.01 
Child take always 4.8 5.4 4.6 p = 0.70 
Smoking first trimester 29.8 39.1 45.5 p<0.01 
Poor dyadic adjustment 16.4 19.2 23.5 p<0.01 
With maternal depression 3.7 7.5 11.8 p<0.01 
 
*Number of times low family income experienced.
    
 
Table 5 also outlines the breakdown of the relationship between the frequency of LFI and 
other key maternal lifestyle and psychosocial variables such as smoking in the first trimester, 
poor dyadic adjustment and maternal depression. In all cases, there is a statistically strong and 
linear association between the number of occasions subjects reported LFI and increasing 
levels of prenatal smoking, poor dyadic adjustment and the presence of depression among 
mothers, reinforcing the notion that individuals at economic disadvantage manifest a variety 
of risk behaviours and/or situations known to be associated with both the onset and 
maintenance of child behaviour problems. 
Table 6 explores the univariate association between the main outcome measure (i.e. 
child problem behaviour) and a range of maternal psychosocial and parental mediating 
factors. The use of both physical (i.e. smacking) and non-physical punishment (i.e. take) as a 
discipline strategy was functionally related to rates of reported problem child behaviour in the 
current sample. Subjects reporting low levels (A physical punishment reported rates of 
externalising and SAT problem behaviour significantly lower than those of subjects reporting 
that they sometimes or always used this approach to child rearing. Similarly, subjects reporting 
that they never used removal of an enjoyed object as a specific non-physical punishment 
reported rates in all three classes of problem behaviour at levels significantly below those of 
subjects reporting that they sometimes or always used t11is technique. Conversely, the 
degree to which subjects reported utilising an authoritarian or controlling parenting style (i.e. 
control, autonomy) was not significantly associated with observed rates of problem 
behaviour in the current sample. 
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Table 6. Association between maternal and child rearing practices, maternal lifestyle 
and child behaviour problems 
 Externalising (%) SAT (%)    Internalising (%) 
Control    
Low 9.2 11.3 10.3 
Moderate 10.4 12.2 11.7 
High 9.8 12.9 9.3 
Chi-squared p=0.57 p=0.68 p=0.17 
Autonomy 
Controlled 10.4 13.9 11.9 
Some freedom 10.2 11.7 11.1 
Lots of freedom 9.4 14.2 12.2 
Chi-squared p=0.88 p=0.21 p=0.75 
Smack child 
Always 10.8 14.8 12.3 
Sometimes 11.0 12.9 11.6 
Never 6.8 7.4 9.3 
Chi-squared p<0.01 p<0.01 p=0.10 
Reason with child 
Always 9.8 11.8 11.4 
Sometimes 10.8 12.6 11.2 
Never 9.6 10.7 9.7 
Chi-squared p=0.47 p=0.54 p=0.71 
Take from child 
Always 12.8 18.8 12.3 
Sometimes 11.0 13.2 12.5 
Never 8.8 9.3 9.3 
Chi-squared p=0.03 p<0.01 p<0.01 
Mother smoker 
Heavy 18.5 18.9 15.8 
Light 10.8 13.6 11.3 
Nil 8.6 10.6 10.4 
Chi-squared p<0.01 p<0.01 p<0.01 
Dyadic adjustment 
Conflict 21.5 22.3 20.8 
Moderate 17.0 17.3 16.1 
Good 8.1 10.5 9.5 
Chi-squared p<0.01 p<0.01 p<0.01 
Maternal depression 
Depressed 23.2 28.2 28.9 
Not depressed 9.3 11.0 10.0 
Chi-squared p<0.01 p<0.01 p<0.01 
 
 
 
As Table 6 also illustrates, all variables assessing maternal health and psychosocial 
adjustment in the current design were functionally related to reported rates of problem child 
behaviour in the current sample. High levels of maternal consumption of cigarettes in the first 
trimester of pregnancy were associated with significantly higher rates of reported 
externalising, SAT and internalising problem behaviours, with rates reported by ‘heavy 
smokers’ some one-and-a-half to two times higher than those reported by subjects classified 
as either ‘moderate smokers’ or ‘non-smokers’. Similarly, subjects classified as either 
dyadically ‘in conflict’ or ‘moderate-well adjusted’ reported levels of externalising, SAT and 
internalising problem behaviours significantly higher than those reported by subjects classi-
fied dyadically ‘well adjusted’. Subjects reporting significant dyadic conflict (‘in conflict’) 
also reported problem child behaviour at rates more than twice those reported by subjects 
classified as ‘well adjusted’. Finally, Table 6 demonstrates that subjects classified as 
‘depressed’ reported significantly higher rates of externalising, SAT and internalising behav-
iours in the current sample than did subjects classified as ‘non-depressed’, with depressed 
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mothers reporting problem child behaviours at rates two-and-a-half to three times higher than 
those reported by non-depressed mothers. 
 
Table 7. Association between child behaviours and low family income adjusting, for 
intervening factors 
 
 
Adj. 1 Adj. 2 Adj. 3 Adj. 4 Adj.5 
 Externalising 
 Nil 1.0 1.0 1.0 1.0 1.0 
 Once 1.4** 1.3** 1.4** 1.3* 1.2 
 Twice + 1.6** 1.5** 1.5** 1.4* 1.2 
 SAT 
 Nil 1.0 1.0 1.0 1.0 1.0 
 Once 1.5** 1.5** 1.5** 1.5** 1.4** 
 Twice + 1.7** 1.6** 1.6** 1.6** 1.4** 
 Internalising (times 
 low family income) 
 Nil 1.0 1.0 1.0 1.0 1.0 
 Once 1.3* 1.3* 1.3* 1.2 1.1 
 Twice + 1.5** 1.4** 1.5** 1.4** 1.2 
 
Adj. 1, adjusted for maternal age and marital status at entry to study; Adj. 2, as for Adj. 1 plus smoking in first 
trimester; Adj. 3, as for Adj. 2 plus child rearing variables autonomy, smack and reason; Adj. 4, as for Adj. 3 plus 
dyadic adjustment at 5 years; Adj. 5, as for Adj. 4 plus maternal depression at 5 years; SAT, social, attentional 
and thought problems. 
 
 
Table 7 presents a series of adjustments which use a logistic regression analysis to measure 
the degree to which LFI can be explained by smoking in the first trimester, child rearing 
variables noted to be significant in Table 5, and both dyadic adjustment and maternal 
depression as observed at 5 years. Similarly, adjustment for maternal smoking, child-rearing 
pat-terns and dyadic adjustment has little impact on the association. To the extent that the 
introduction of successive variables or groups of variables diminishes the strength or 
significance of the association between LFI and child behaviour problems, such variables 
arguably account for this association. As can be seen in Table 7, adjusting for maternal age 
and marital status makes no material difference to the association between LFI and child 
behaviour problems. Maternal depression appears to be the main variable mediating the 
relationship between LFI and externalising and internalising behaviour problems in the 
current sample. However, the association between LFI and SAT behaviour still remains 
statistically significant after controlling for the above variables. 
 
Discussion 
 
One aim of the current study was to investigate whether a functional relationship exists 
between LFI and child mental health problems in the Australian context. The analysis 
demonstrated a direct association between LFI and various subtypes of childhood mental 
health problems. In the current study, LFI reported at any stage was associated with higher 
reported rates of both externalising and internalising childhood behaviour problems. 
Additionally, LFI was associated with increased rates of a number of mediating factors (e.g. 
dyadic instability, maternal depression) believed to be associated with childhood behaviour 
problems. Indeed, the presence of these secondary or intermediate maternal factors was con-
sistently associated with higher rates of reported problem child behaviours. 
 A second major aim of the current study was to examine a cumulative model of 
economic adversity. The pattern of results obtained is consistent with those reported by a 
number of other researchers (e.g. [49,50]) supporting the notion of a cumulative risk model 
involving the impact of economic disadvantage. In the current sample, the presence of a 
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chronic pattern of LFI (i.e. subjects reporting LFI on multiple occasions) was associated with 
an increased risk of negative maternal and child outcomes across most key measures, with 
multiple reports of economic disadvantage having additive effects. The presence of a pattern 
of chronic economic disadvantage had additive effects on problematic child behaviour for all 
three classes of behaviour assessed. Additive effects for ‘chronicity’ were also observed for 
negative maternal psychosocial outcomes, including prenatal smoking, less favourable dyadic 
adjustment and depression. In contrast, although a pattern of significant differences was 
obtained for most measures of parenting style and discipline practice based on the presence or 
absence of any reported occasions of economic disadvantage, only the degree to which physi-
cal punishment was used (smacking) showed additive effects based on chronicity of economic 
adversity. 
 The sequelae of LFI at various phases of the children’s life cycle with different 
behaviour problems observed at age 5 suggests a number of possible explanations. This 
finding may imply a different mix of aetiological forces for which LFI is acting as a surrogate 
marker. Importantly, any association between LFI, critical periods of child development and 
adverse outcome is of importance to clinicians in the child mental health field. If risk factors 
and sensitive periods can be identified, then the rationale for early intervention is 
strengthened. 
The pattern of findings is fairly clear and consistent. Low family income is associated 
with externalising, SAT and internalising child behaviour problems. The pattern of persistent 
or chronic LFI provides a clear and consistent association with child behaviour problems. The 
introduction of mediating factors tends to reduce the magnitude of this association, with 
maternal depression appearing to be the major mediating variable. Prior to the introduction of 
mediating variables, the association between LFI and child behaviour problems could be 
characterised as of a moderate magnitude. The introduction of mediating variables suggests 
that the association between LFI and child behaviour problems is largely attributable to the 
lifestyle and mental health problems experienced by women in the LFI category. The finding 
that LFI remains associated with SAT behaviour problems, even after adjustment, suggests 
that additional factors need to be considered in explaining the association between LFI and 
this variable. 
 A number of methodological problems associated with the current design need to be 
addressed. First, the attrition rate from the study was highest in the LFI group. Given that 
subjects classified as LFI demonstrated consistently higher rates of reported problem child 
behaviour, the results obtained may reflect a conservative estimate of the association between 
LFI, maternal mediating factors and problem child behaviour. Second, our methods of data 
analysis involve the partitioning of an effect for a number of highly correlated variables. In a 
few instances, this partitioning procedure will lead to one variable ‘taking up’ the variance of 
another when the other might only marginally precede the former. The consequence of this 
may be to provide a misleading impression of the timing of the consequences of LFI. 
Additionally, some of the variables themselves utilised in the current design need mention. A 
number of newly created scales assessing aspects of parenting style had relatively weak 
reliabilities (i.e. autonomy, control, smacking) and should be considered as still within the 
developmental stage in terms of examining results obtained. 
 Given that assessment of problematic child behaviour in the current design was 
limited to maternal self-report, the question of whether distressed and especially depressed 
mothers were experiencing cognitively or affectively distorted perceptions of the levels of 
deviant behaviour in their children needs consideration. A recent prospective study by Lang et 
al. [63] examining dysphoric mothers of preschoolers concluded that dysphoric mother-child 
pairs were characterised by poor quality interactions but also by mothers who rated their 
children as more disturbed than the observers recorded. However, a recent review by Richters 
[64] detailed research criteria required to establish the ‘distortion’ hypothesis. Studies 
supportive of the hypothesis were reviewed on the basis of the criteria. In none was the 
hypothesis validated. The review left open the question of the existence of the ‘distortion’ 
effect. 
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It is important to determine whether there is a direct association between low income and 
child psychopathology. There are a number of implications flowing from the clarification of 
such an association for social and health policy insofar as such domains have an influence on 
the health and wellbeing of Australian children. Importantly, while the mechanisms and 
processes linked to LFI have not been specifically investigated, the current study has provided 
additional evidence for a direct empirical link between diminished family income, a number 
of secondary maternal risk factors and increased reports of child psychosocial adjustment 
difficulties. Additionally, the findings obtained clearly support the notion of a cumulative risk 
model involving child and family economic adversity, highlighting the heightened risk for a 
range of developmentally negative maternal and child outcomes associated with families 
experiencing persistent and chronic patterns of economic disadvantage. As we have noted, 
maternal depression, cigarette smoking and other factors are associated with chronic poverty 
and appear to mediate the association between chronic poverty and child behaviour problems. 
While there continues to be debate over the precise extent of poverty in this country [65,66], 
what is certain is that large numbers of children are being affected by economic disadvantage 
[67]. Of special concern, is the growing body of evidence suggesting that the experience of 
LFI during the antenatal and preschool years may act as a breeding ground for chronic 
aggressive childhood and adolescent behaviour disorders, and later adult pathology [68-70]. 
The response to this problem cannot be managed by mental health services alone, but also 
requires reforms in the public policy arena aimed at reducing both family economic hardship 
and the range of developmentally negative child and family sequelae associated with this 
hardship. 
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